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0DQDJHPHQWRIWKH+LJK/HYHO:DVWH3URJUDP2IILFHDWWKH,GDKR
1DWLRQDO(QYLURQPHQWDODQG(QJLQHHULQJ/DERUDWRU\KDVSURMHFWHGRVFLOODWLQJ
IXWXUHHPSOR\PHQWOHYHOV$VLPSOHFRPSXWHUPRGHOZDVFUHDWHGWRKHOS
FRQYLQFHPDQDJHPHQWWKDWTXDOLWDWLYHPRGHOLQJRI³VRIW´YDULDEOHVFDQSURYLGH
DSSUHFLDEOHLQVLJKWLQWRWKHFRQVHTXHQFHVDQGSHUIRUPDQFHRIDOWHUQDWLYHVWDIILQJ
SROLFLHV$GYRFDF\RIWKHPRGHOXQGHUO\LQJWKHVLPXODWLRQRUDSDUWLFXODU
VWUDWHJ\GLGQRWPRWLYDWHWKHVWXG\EXWUDWKHUDGHVLUHWRLQVWLOOHQWKXVLDVPDQG
HOLFLWQHZDQGLPSURYHGFRQFHSWXDOPRGHOVIURPPDQDJHPHQW6L[TXDOLWDWLYH
DQGWKUHHTXDQWLWDWLYHJHQHULFLQVLJKWVWRPDQDJLQJVWDIILQJOHYHOVDUHJDLQHG
IURPWKHVLPXODWLRQV7KHVHLQVLJKWVLQWKHLUJHQHULFIRUPVKRXOGEHIDPLOLDUWR
WKRVHNQRZOHGJHDEOHRIV\VWHPG\QDPLFVRUFRPSXWHULQVWUXPHQWSURFHVV
FRQWURO7KHLUSRWHQWLDOXVHIXOQHVVWRGHYHORSLQJVWDIILQJVWUDWHJLHVLVVWUHVVHG
7KHWZRSULPDU\RYHUDUFKLQJDVVHUWLRQVWKDWIORZIURPWKHVLPXODWLRQUHVXOWVDUH
WKHSUHVHQFHRIPXOWLSOHIHHGEDFNVWLPHGHOD\VDQGFRQWLQXRXVIORZV
LQWURGXFHLQVWDELOLW\LQWRDSHUVRQQHOV\VWHPWKDWFRPSOLFDWHVWKHPDQDJHPHQWRI
VWDIILQJOHYHOV0DQ\WLPHV³VRIW´YDULDEOHVVXFKDVPRUDOHSURGXFWLYLW\DQG
HIILFLHQF\DUHWKHVRXUFHVRIVXFKLQIOXHQFHVDQGVXFKLQIOXHQFHVFDQEH
VXFFHVVIXOO\PRGHOHG,QWKHFDVHRIWKHVLPSOHPRGHOXVHGLQWKHVHVLPXODWLRQV
IRUH[DPSOHWKHTXDOLWDWLYHLPSDFWRIDVWUDWHJ\XVLQJKLULQJDQGOD\LQJRIIDVWKH
VROHPDQDJHULDOLQWHUYHQWLRQVLVDVVHVVHG
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0DQDJHPHQWRIWKH+LJK/HYHO:DVWH3URJUDP2IILFHDWWKH,GDKR1DWLRQDO(QYLURQPHQWDODQG
(QJLQHHULQJ/DERUDWRU\KDVSURMHFWHGRVFLOODWLQJIXWXUHHPSOR\PHQWOHYHOVGXHWRVKULQNLQJEXGJHWVDQGWKH
SURJUHVVLRQRIYDULRXVZDVWHWUHDWPHQWSURMHFWVWKURXJKWKHLUOLIHF\FOHV
%DFNJURXQG
7DVNHGZLWKWUHDWLQJDQGVWRULQJUDGLRDFWLYHDQGKD]DUGRXVZDVWH3URJUDPSHUVRQQHOKDYHDVWURQJ
HQJLQHHULQJEHQW,QWKHSDVWWKH3URJUDPRUJDQL]DWLRQKDVIDYRUHGTXDQWLWDWLYHDQDO\VLVDQGIURZQHGXSRQ
TXDOLWDWLYHVWXGLHVHVSHFLDOO\ZKHQ³VRIW´YDULDEOHVDUHLQYROYHG7UXVWDQGPRUDOHDUHH[DPSOHVRI³VRIW´
DWWULEXWHVLQFOXGHGLQSDVWTXDOLWDWLYHVLPXODWLRQDWWHPSWVWKDWZHUHPHWZLWKPXFKGLVGDLQIURPPDQDJHPHQW
DQGRWKHUHQJLQHHULQJSHUVRQQHO
+RZHYHUWKHPDNHXSRIWKH3URJUDP¶VPDQDJHPHQWKDVFKDQJHGDSSUHFLDEO\VLQFHWKHVHIDLOHG
DWWHPSWVDQGVRPHRIWKHQHZPDQDJHUVVHHPWREHPRUHRSHQWRWKHLPSRUWDQFHRI³VRIW´YDULDEOHVLQGHFLVLRQ
PDNLQJ&RQVHTXHQWO\LWLVIHOWWKDWWKLVSUREOHPUHJDUGLQJVWDIILQJSROLFLHVRIIHUVDQDSSURSULDWHRSSRUWXQLW\WR
RQFHDJDLQSURSRVHTXDOLWDWLYHDQDO\VLVDVDWRROIRUVWUDWHJLFGHFLVLRQPDNLQJWRPDQDJHPHQW
7KH3ODQ
$PXOWLSKDVHDSSURDFKZLOOEHXVHGWRLQFUHDVHPDQDJHPHQW¶VXQGHUVWDQGLQJRILWVSHUFHLYHGSUREOHP
7KHREMHFWLYHVRIWKHILUVWSKDVHDUHWRFRQYLQFHPDQDJHPHQWRIWKHLPSRUWDQFHRI³VRIW´IDFWRUVDQGWKH
SRWHQWLDOWRTXDOLWDWLYHO\PRGHOWKHLULQIOXHQFHDQGWRREWDLQLQSXWWRGHYHORSDFRQFHSWXDOPRGHOPRUH
UHSUHVHQWDWLYHRIPDQDJHPHQW¶VSHUVSHFWLYHV
$GYRFDF\RIWKHPRGHOXQGHUO\LQJWKHVLPXODWLRQLVQRWWKHSXUSRVHRI3KDVH,5DWKHUWKHDLPLV
DGYRFDF\RIWKHK\SRWKHVLVWKDWKLGGHQVHFRQGDU\HIIHFWVRIPDQDJHPHQWDFWLRQVFDQEHLPSRUWDQWDQGFDQEH
VDWLVIDFWRULO\PRGHOHG5HJDUGOHVVRIWKHLQWHQWLRQVEHKLQGDFWLRQVFRQFHUQLQJSHUVRQQHOPDQDJHPHQWWKH
DFWLRQVFDQKDYHVHFRQGDU\DQGULSSOLQJLQIOXHQFHVWKDWERWKTXDOLWDWLYHO\DQGTXDQWLWDWLYHO\DIIHFWDFRPSDQ\
V
SHUIRUPDQFH,QFUHDVLQJPDQDJHPHQW¶VDFFHSWDQFHRIWKHXWLOLW\RITXDOLWDWLYHPRGHOLQJWRDVVHVVVXFK
SKHQRPHQRQLVWKHJRDORIWKLVVLPXODWLRQHIIRUW
%HFDXVHDGYRFDF\RIWKHFRQFHSWXDOPRGHOLVQRWWKHREMHFWLYHLWLVQRWQHFHVVDU\WKDWWKHPRGHOPDWFK
DQ\RQHPDQDJHU¶VSHUVRQDOPHQWDOPRGHORUWREHFRPSUHKHQVLYHHQRXJKWRHQYHORSHWKHLGHDVRIWKHHQWLUH
PDQDJHPHQWWHDP7KHUHDUHWKUHHPDLQUHTXLUHPHQWVIRUWKHFRQFHSWXDOPRGHOLQ3KDVH,LWPXVWEHORJLFDO
VRWKDWLWFDQEHGHIHQVLEOHDQGLWPXVWEHVLPSOHHQRXJKWRQRWGLVWUDFWIURPWKHSULPDU\IRFXVRQLQFUHDVLQJ
PDQDJHPHQW¶VDZDUHQHVVRITXDOLWDWLYHDQDO\VLVDQGLWPXVWEHFRPSOH[HQRXJKWRKDYHDQDSSURSULDWHPL[
RIEDODQFLQJUHLQIRUFLQJDQGFRQWLQXRXVIORZVLQRUGHUWRFOHDUO\VKRZWKHLPSRUWDQFHRI³VRIW´IDFWRUVDQGWKH
XWLOLW\RITXDOLWDWLYHPRGHOLQJ,WLVIHOWWKDWWKHFRQFHSWXDOPRGHOGHVFULEHGLQWKHQH[WVHFWLRQVDWLVILHVWKHVH
WKUHHFULWHULD
3KDVH,ZLOOLQYROYHVLWWLQJGRZQZLWKDIHZNH\PDQDJHUVRQHRQRQHWREULHIO\GLVFXVVWKHFRQFHSWXDO
PRGHODQGWRUXQYDULRXVVLPXODWLRQVFHQDULRVWKDWJLYHLQVLJKWLQWRWKHVWDIILQJSUREOHP7KHFRPSXWHU
VLPXODWLRQZDVFUHDWHGLQLWKLQNIURP+LJK3HUIRUPDQFH6\VWHPV,QF7KHJRDORIWKHVHPHHWLQJVLVQRWIRUWKH
PDQDJHUWRVD\³,DJUHHZLWK\RXUFRQFHSWXDOPRGHO7KLVFDSWXUHVDOOWKHQXDQFHVRIVWDIILQJ´7RWKH
FRQWUDU\WKHJRDOLVWRKDYHWKHPDQDJHUVD\IRUH[DPSOH³7KLVLVDJUHDWWRRO,WKLQNWKDWOD\RIIVKDYHµVXFK
DQGVXFK¶HIIHFWWKDWQHZKLUHVKDYHµVXFKDQGVXFK¶HIIHFWDQGWKHLPSRUWDQWIDFWRUVLQEXUHDXFUDWLFHIILFLHQF\
DQGSURGXFWLYLW\DUHµVXFKDQGVXFK¶&DQ\RXSXWWKRVHHIIHFWVLQWKLV"´2U³:KDWKDSSHQVWRWKHKHDGFRXQW
WDUJHWSURMHFWLRQVLILQWHUQDOWUDQVIHUVDQGUHWUDLQLQJDUHXVHGWRKHOSGHDOZLWKVNLOOPL[SUREOHPV"´,WLVGHVLUHG
WKDWWKHVLPXODWLRQDWWKLVSKDVHLQVWLOOHQWKXVLDVPDQGHOLFLWQHZPRUHFRPSUHKHQVLYHDQGEHWWHUFRQFHSWXDO
PRGHOVIURPPDQDJHPHQW
&RQVHTXHQWO\WKHLWKLQNPRGHOLQ3KDVH,LVQRWPHDQWEHDVWDQGDORQHVHOIH[SODQDWRU\³IOLJKW
VLPXODWRU´)RUWKRVHIDPLOLDUZLWKWKHLWKLQNLQWHUIDFHGHYHORSPHQWHQYLURQPHQWWKHFUHDWHGVLPXODWLRQKDVD
PRGHVWLQWHUIDFHLQWKHPDSSLQJOD\HUFRPSULVHGRIDFFHVVWRLQSXWVJUDSKVDQGVZLWFKHVWRWXUQRIIDQGRQWKH
YDULRXVIHHGEDFNORRSV0RVWRIWKHGLVFXVVLRQPDWHULDOSUHVHQWHGLQWKLVUHSRUWLVDOVRLQFOXGHGLQWKHPDSSLQJ
OD\HUYLDWH[WDQGJUDSKLFER[HV7KHPDSSLQJOD\HULVQRWXVHGWRLQLWLDWHWKHPDQDJHUWRWKHPRGHOLQJFRQFHSWV
WKDWZLOOEHGRQHLQWKHRQHRQRQHPHHWLQJVEXWUDWKHULWVHUYHVWRSURYLGHPHQWDOUHPLQGHUVWRPDQDJHUVWKDW
PD\GHFLGHWRH[SHULPHQWZLWKWKHVLPXODWLRQSULYDWHO\DIWHUWKHPHHWLQJV
7KLVUHSRUWGLVFXVVHVWKHFRQFHSWXDOPRGHOVLPXODWLRQUHVXOWVDQGJHQHUDOFRQFOXVLRQVWKDWZLOOEH
GLVFXVVHGZLWKPDQDJHUVGXULQJWKHRQHRQRQHPHHWLQJVWREHFRQGXFWHGGXULQJ3KDVH,
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7KHFRQFHSWXDOPRGHORIWKHVLPXODWLRQLVVKRZQLQ)LJXUH,WLVQRWPHDQWWREHDFRPSUHKHQVLYH
PRGHORISHUVRQQHOPDQDJHPHQWEXWUDWKHUDYHKLFOHWRJDLQVRPHJHQHULFXQGHUVWDQGLQJDERXWWKHVWDIILQJ
SUREOHP5HIHUULQJWR)LJDFRPSDQ\IRUHFDVWVLWVIXWXUHKHDGFRXQWQHHGVEDVHGXSRQSURMHFWHGEXVLQHVV
FRQGLWLRQV6RPHWLPHVKLULQJDQGOD\LQJRIIDUHWKHPHFKDQLVPVXVHGWRDFKLHYHWKHVFKHGXOHGGHFUHDVHVDQGRU
LQFUHDVHVLQPDQSRZHU5HGXFLQJWKHJDSEHWZHHQWDUJHWHGDQGDFWXDOKHDGFRXQWWKURXJKWKHVHWUDGLWLRQDO
PHDQVDUHVKRZQE\WKH1HZ+LUHVDQG/D\RIIVORRSVWKDWIORZIURPWKH*DSWR$FWXDO+HDGFRXQWDQGEDFNWR
WKH*DS%RWKRIWKHVHORRSVDUHEDODQFHGPHDQLQJKLULQJDQGOD\LQJRIIVWULYHWRPDLQWDLQWKH*DSDWD]HUR
OHYHO7KHODEHO%PHDQVDORRSKDVDEDODQFLQJHIIHFWXSRQWKH*DS'HOD\VLQDFWXDOO\H[HFXWLQJKLULQJDQG
OD\RIIGHFLVLRQVDUHLQFOXGHGLQWKHPRGHODQGDUHLQGLFDWHGE\WKHKDVKPDUNVRYHUWKHFRUUHVSRQGLQJOLQHV
IORZLQJIURPWKH*DS,WLVDVVXPHGWKDWRQHIRXUWKRID\HDULVUHTXLUHGE\WKHFRPSDQ\WRSUHSDUHIRU
H[HFXWLQJOD\RIIVDQGWKDWKDOID\HDULVUHTXLUHGWRJHWDQHZKLUHLQWKHGRRU
+LULQJDQGOD\LQJRIIPD\KDYHVHFRQGDU\LQIOXHQFHVWKDWLPSDFWWKHSURGXFWLYLW\RIDZRUNIRUFH)RU
H[DPSOHOD\RIIVFDQGHFUHDVHPRUDOHZKLFKGHFUHDVHVSURGXFWLYLW\ZKLFKLQWXUQPHDQVWKDWPRUHHPSOR\HHV
ZLOOEHQHHGHGWRDFFRPSOLVKWKHVDPHDPRXQWRIZRUNSODQQHGIRUWKHRULJLQDOKHDGFRXQWWDUJHW&RQVHTXHQWO\
WKHUHDOLVVXHEHFRPHVUHGXFLQJWKHJDSEHWZHHQ$FWXDO+HDGFRXQWDQGWKH(IIHFWLYH+HDGFRXQW7DUJHWWKH
%DVHOLQH+HDGFRXQW7DUJHWDGMXVWHGIRUFKDQJHVLQ3URGXFWLYLW\
%DVHGRQWKHDERYHPRGHO/D\RIIVDOZD\VKDYHDEDODQFLQJHIIHFWXSRQWKH*DS7KLVFDQEHVHHQE\
IROORZLQJWKHIORZRIUHODWLRQVKLSV,IWKH*DSLVOHVVWKDQ]HUROD\RIIVZLOORFFXUZKLFKGHFUHDVHV0RUDOH
GHFUHDVLQJ3URGXFWLYLW\DQGUDLVLQJWKH(IIHFWLYH+HDGFRXQW7DUJHWZKLFKHQGVXSFORVLQJWKH*DS,QRWKHU
ZRUGVWKH*DSJRLQJQHJDWLYHUHVXOWVLQWKH*DSUHWXUQLQJEDFNWR]HURYLDWKH/D\RII3URGXFWLYLW\PHFKDQLVP
7KHVDPHFDQEHVHHQIURPWKH/D\RII$WWULWLRQORRSLIDUHODWLRQVKLSWUDFHLVSHUIRUPHG&RQVHTXHQWO\DOOWKH
/D\RIIORRSVDUHODEHOHG%7KHKDVKPDUNVRQWKHIORZIURP/D\RIIVWR0RUDOHLQGLFDWHDGHOD\IRUWKH
LQIOXHQFHWRGLVDSSHDU,WLVDVVXPHGWKDWLWWDNHV\HDUVIRUHPSOR\HHVWR³IRUJHW´SDVWOD\RIIV7KHWKUHHWLPH
GHOD\VKLULQJOD\LQJRIIDQG³IRUJHWWLQJ´DUHLQSXWVLQWKHLWKLQNVLPXODWLRQDQGDUHFKDQJHDEOHE\WKH
PDQDJHUYLDWKHPDSSLQJOD\HU
$UHLQIRUFLQJORRSRQWKHRWKHUKDQGFDXVHVWKH*DSWRZLGHQ2XUPRGHODERYHKDVRQO\RQHVXFK
ORRSWKDWFRUUHVSRQGLQJWR%XUHDXFUDWLF,QHIILFLHQF\2UJDQL]DWLRQDOVODFNIXQFWLRQDOUHVRXUFHVEHLQJZDVWHG
DQGEDUULHUVWRFRPPXQLFDWLRQFDQLQFUHDVHDVWKHVL]HRIDFRPSDQ\LQFUHDVHV%XUHDXFUDWLF,QHIILFLHQF\LVWKH
WHUPJLYHQLQWKLVPRGHOWRVXFKDGHFUHDVHLQHIILFLHQF\)ROORZLQJWKHUHODWLRQVKLSWUDFHD*DSJUHDWHUWKDQ
]HURUHVXOWVLQKLULQJZKLFKLQWXUQLQFUHDVHVWKH$FWXDO+HDGFRXQWLQFUHDVLQJWKH%XUHDXFUDWLF,QHIILFLHQF\
GHFUHDVLQJ3URGXFWLYLW\LQFUHDVLQJWKH(IIHFWLYH+HDGFRXQW7DUJHWZKLFKILQDOO\HQGVXSLQWKH*DSLQFUHDVLQJ
7KXVD*DSJUHDWHUWKDQ]HURUHVXOWVLQWKH*DSJHWWLQJHYHQJUHDWHUYLDWKH%XUHDXFUDWLF,QHIILFLHQF\IHHGEDFN
ORRS7KHODEHO5VLJQLILHVWKDWWKLVORRSKDVVXFKDUHLQIRUFLQJHIIHFW
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,QYRNLQJD6WHS&KDQJH
)LJXUHV±VKRZWKHUHVSRQVHRIWKHV\VWHPWRDGRZQZDUGVWHSFKDQJHRILQWKHWDUJHW
KHDGFRXQWZKHQHQIRUFLQJGLIIHUHQWFRPELQDWLRQVRIWKHIHHGEDFNUHODWLRQVKLSVDQGLQGHSHQGHQWYDULDEOHV7KH
WLPHIUDPHXVHGZDV\HDUVEHJLQQLQJLQWKH\HDU+RZHYHURQHFDQWKLQNLQWHUPVRIDQ\JHQHULFWLPH
SHULRGZLWKRXWLQFXUULQJDQ\ORVVRIXQGHUVWDQGLQJ)LJXUHFRUUHVSRQGVWRWKHFDVHZKHQRQO\KLULQJDQG
OD\LQJRIIDUHXVHGWRPDLQWDLQWKH*DSDWDYDOXHRI]HUR7KHSURGXFWLYLW\IHHGEDFNORRSVDQGDWWULWLRQZHUH
GHDFWLYDWHGIRUWKLVUXQ2QHFDQVHHWKDWWKHDFWXDOKHDGFRXQWVPRRWKO\DQGTXLFNO\DSSURDFKHVWKHQHZWDUJHW
7KHGHOD\EHWZHHQWKHRFFXUUHQFHRIWKHVWHSFKDQJHDQGWKHLQLWLDOGURSLQWKHDFWXDOKHDGFRXQWLVEHFDXVHRI
WKHDVVXPHG\HDU7KLVJUDSKZRXOGVXJJHVWWKDWWKHV\VWHPFRXOGDGMXVWWRKHDGFRXQWFKDQJHVUHODWLYHO\
HDVLO\
)LJVKRZVZKDWKDSSHQVZKHQWKHEXUHDXFUDF\IHHGEDFNLVLQWURGXFHG%HFDXVHWKHVWHSFKDQJH
UHVXOWVLQDORZHUWDUJHWWKHEXUHDXFUDWLFHIILFLHQF\LQFUHDVHVFDXVLQJWKHWDUJHWKHDGFRXQWWRGURSHYHQIXUWKHU
7KHKHDGFRXQWFXUYHVFRQYHUJHDWDYDOXHEHORZWKHOHYHOLQWURGXFHGE\WKHVWHSFKDQJHLWVHOI&RQVHTXHQWO\
WKHLQIOXHQFHRIEXUHDXFUDWLFHIILFLHQF\UHVXOWVLQDTXDOLWDWLYHFKDQJHLQWKHVKDSHRIWKHWDUJHWKHDGFRXQWFXUYH
)LJXUHVKRZVWKHUHVXOWVZKHQRQO\WKHPRUDOHIHHGEDFNLVLQWURGXFHGDWWULWLRQDQGWKHEXUHDXFUDWLF
HIILFLHQF\IHHGEDFNDUHWXUQHGRII,WLVREYLRXVWKDWPRUDOHLQWURGXFHVTXDOLWDWLYHFKDQJHVWRWKHKHDGFRXQW
FXUYHV2VFLOODWLRQVUHVXOWEHFDXVHDVOD\RIIVRFFXUWU\LQJWRDSSURDFKWKHORZHUVWHSYDOXHSURGXFWLYLW\JRHV
GRZQ7KLVFDXVHVWKHWDUJHWKHDGFRXQWWRVSLNHEDFNXS7KHWDUJHWKHDGFRXQWJUDGXDOO\IDOOVEDFNGRZQ
DSSURDFKLQJWKHORZHUYDOXHLPSRVHGE\WKHVWHSFKDQJHDVWKHOD\RIIVDUHIRUJRWWHQDQGPRUDOHLVUHVWRUHG
1RWLFHWKDWWKHWLPHIUDPHWRFRQYHUJHRQWKHORZHUVWHSYDOXHLVQRZRQWKHRUGHURIGHFDGHVUDWKHUWKDQMXVWD
IHZ\HDUV1RWLFHWKDWWKHWDUJHWDQGDFWXDOKHDGFRXQWFXUYHVDUHRXWRISKDVHEHFDXVHRIWKHDVVXPHGKLUH
\UDQGOD\RII\UWLPHGHOD\V
%RWKWKHEXUHDXFUDWLFDQGPRUDOHIHHGEDFNVZHUHLQFOXGHGIRUWKHUHVXOWVVKRZQLQ)LJXUH2QHFDQ
TXLFNO\VHHWKDWWKHVKDSHRIWKHFXUYHVLQFRUSRUDWHWKHFXPXODWLYHHIIHFWRIERWKIHHGEDFNVWKHUHLVWKH
UHGXFWLRQLQILQDOKHDGFRXQWYDOXHEHFDXVHRIWKHEXUHDXFUDF\IHHGEDFNDQGWKHRVFLOODWLRQDQGH[WHQGHG
FRQYHUJHQFHUHVXOWIURPWKHLQIOXHQFHRIPRUDOH
$WWULWLRQLVDQH[DPSOHRIDFRQWLQXRXVIORZ$EDVHOLQHDQQXDODWWULWLRQRIRIWKHZRUNIRUFHZDV
DGGHGWRWKHG\QDPLFVVKRZQLQ)LJXUHVRWKLVVLPXODWLRQKDGDOOWKHPRGHOHOHPHQWV2QHTXDOLWDWLYHDQG
WZRTXDQWLWDWLYHFKDQJHVDUHQRWLFHDEOH)LUVWWKHTXDOLWDWLYHFKDQJHRVFLOODWLRQRFFXUVEHIRUHWKHVWHSFKDQJH
$WWULWLRQFDXVHVDUHGXFWLRQRIHPSOR\HHVIURPWKHYHU\EHJLQQLQJZKLFKLQWXUQLQFUHDVHVWKHEXUHDXFUDWLF
HIILFLHQF\%RWKRIWKHVHLQIOXHQFHVFDXVHWKHWDUJHWKHDGFRXQWWRGURSVOLJKWO\7KHKLULQJWKDWRFFXUVWU\LQJWR
FRPSHQVDWHIRUWKHDWWULWLRQGHFUHDVHVWKHEXUHDXFUDWLFHIILFLHQF\FDXVLQJWKHWDUJHWOHYHOWRJREDFNXS
&RQVHTXHQWO\WKHFXUYHVDUHQRWVWUDLJKWEHIRUHWKHVWHSFKDQJHLVLQWURGXFHG
7KHWZRTXDOLWDWLYHFKDQJHVDUHWKHRVFLOODWLRQVDUHGDPSHQHGDSSUHFLDEO\EHFDXVHOHVVOD\RIIVDQG
KHQFHWKHUHLVDZHDNHULQIOXHQFHRIWKHPRUDOHIDFWRUDUHUHTXLUHGWRUHDFKWKHSRVWVWHSFKDQJHWDUJHWYDOXH
GXHWRFRQWULEXWLRQRIQDWXUDODWWULWLRQWRWKHHPSOR\HHUHGXFWLRQDQGWKHWLPHUHTXLUHGIRUFRQYHUJHQFHLV
DSSUHFLDEO\OHVVWKDQRQ)LJDJDLQEHFDXVHWKHUHLVOHVVQHJDWLYHPRUDOHFDUU\RYHUIURPOD\RIIV
7KHVLPXODWLRQVKRZQLQ)LJXUHKDVWKHFRPSOHWHVHWRIPRGHOYDULDEOHVDVWKHSUHYLRXVILJXUHEXWWKH
VWHSFKDQJHLVXSZDUGUDWKHUWKDQGRZQZDUG1RWLFHWKHDEVHQFHRIWKHSRVWVWHSFKDQJHRVFLOODWLRQDQG
H[WHQGHGFRQYHUJHQFH7KHUHDVRQLVEHFDXVHKLULQJLVXVHGWRFORVHWKH*DSZLWKWKLVVWHSFKDQJHUDWKHUWKDQ
OD\RIIVVRWKHPRUDOHIDFWRULVQ
WDSOD\HULQWKLVFDVH&RQVHTXHQWO\WKHGLUHFWLRQRIWKHH[WHUQDOO\LQGXFHG
FKDQJHLQWKHWDUJHWKHDGFRXQWLVDQLPSRUWDQWIDFWRULQWKHTXDOLWDWLYHVKDSHRIWKHFXUYHV
,PSDFWRQ(IIHFWLYHQHVVRI7DUJHW6FKHGXOH
)LJXUHVKRZVWKHHIIHFWLYHQHVVRIDZRUNIRUFHZKRVHVL]HIROORZVDVDPSOH\HDUWDUJHWVFKHGXOH
7KHDEVROXWHYDOXHVRIWKHKHDGFRXQWQXPEHUVUHSUHVHQWHGLQWKHVDPSOHWDUJHWVFKHGXOHDUHQRWUHODWHGWRDFWXDO
SURMHFWLRQVEXWWKHJHQHUDORVFLOODWRU\EHKDYLRULV)RUWKHVLPXODWLRQVKRZQLQ)LJWKHSURGXFWLYLW\
IHHGEDFNZDVQRWWLHGEDFNWRWKHWDUJHW5HIHUULQJEDFNWR)LJLWLVDVLIWKHUHODWLRQVKLSEHWZHHQ3URGXFWLYLW\
DQG(IIHFWLYH+HDGFRXQW7DUJHWGLGQRWH[LVW(YHQWKRXJKWKHIHHGEDFNZDVGHFRXSOHG3URGXFWLYLW\LVVWLOO
EHLQJPHDVXUHG7KLVDOORZVXVWRVHHKRZHIIHFWLYHWKHZRUNIRUFHZRXOGEHLIWKHWDUJHWVFKHGXOHZDVDGKHUHG
WR
1RWLFHWKDWWKHHIIHFWLYHQHVVSODWHDXVDWLQWKHEHJLQQLQJWKDWLVEHFDXVHWKHGHIDXOWUHVSRQVH
IXQFWLRQIRUEXUHDXFUDWLFLQHIILFLHQF\LVFRQVWDQWDWDIWHUUHDFKLQJWZLFHWKHRULJLQDOPDQSRZHU
(IIHFWLYHQHVVGURSVODWHUKRZHYHURQFHWKHVWUHQJWKRIWKHPRUDOHIDFWRUIURPOD\RIIVFRPHVLQWRSOD\
(IIHFWLYHQHVVLQFUHDVHVLQWKHODWHU\HDUVEHFDXVHWKHGHPRUDOL]LQJLQIOXHQFHRIWKHSUHYLRXVOD\RIIVLV
GLPLQLVKHGIRUJRWWHQ+RZHYHUWKHHIIHFWLYHQHVVLVVWLOOOLPLWHGWREHFDXVHRIWKHEXUHDXFUDWLFIDFWRU
UHVXOWLQJIURPWKHEDFNHQGKLUHV
4XDOLWDWLYHO\WKHUHDUHWZRPDLQLQVLJKWVKHUH)LUVWRQHFDQGLVFHUQWKHLPSDFWRIWKHIDFWRUVPRGHOHG
XSRQWKHHIIHFWLYHQHVVRIKLVKHUVFKHGXOHGWDUJHWHPSOR\PHQWOHYHOV,QWKLVFDVHRQHFDQVHHWKDWWKH
KLULQJOD\LQJRIIVHTXHQFHRILPSOHPHQWLQJWKHWDUJHWVFKHGXOHZLOOKDYHDSSUHFLDEOHGHWULPHQWDOFRQVHTXHQFH
XSRQWKHHIIHFWLYHQHVVRIWKHZRUNIRUFH2QHVKRXOGEHPRUHFRQFHUQHGZLWKWKHGLUHFWLRQRILPSDFWEHQHILFLDO
RUGHWULPHQWDOUDWKHUWKDQWKHTXDQWLWDWLYHYDOXH,QWKLVFDVHLWZRXOGQRWEHZLVHWRDVVLJQWUXWKWRWKHIDFW
WKDWHIIHFWLYHQHVVZLOODSSURDFKDORZO\YDOXHDURXQG7KHLQVLJKWUDWKHULVWKDWDOD\RIIVHJPHQWRQ
WKHKHDOVRIDKLULQJVSUHHZLOOGUDPDWLFDOO\LPSDFWWKHZRUNIRUFH
VHIIHFWLYHQHVVZKLFKLQWXUQGHFUHDVHVWKH
EXVLQHVV
FKDQFHRILPSOHPHQWLQJLWVFRPSHWLWLYHVWUDWHJ\
7KHVHFRQGTXDOLWDWLYHLQVLJKWLVWKDWOLPLWVLQRQH
VUHVSRQVHIXQFWLRQVIRUIHHGEDFNYDULDEOHVPD\FDXVH
SODWHDXVDQGOLPLWVLQWKHGHSHQGHQWYDULDEOHV2QHQHHGVWREHVXUHWKDWRQH
VFKDUDFWHUL]DWLRQRIYDULDEOH
UHODWLRQVKLSVDJUHHVZLWKRQH
VTXDOLWDWLYHSHUFHSWLRQRIWKHUHDOV\VWHP,QWKLVFDVHRQHQHHGVWRGHWHUPLQH
ZKHWKHURUQRWWKHIURQWHQGSODWHDXDQGEDFNHQGOLPLWLVUDWLRQDODQGUHSUHVHQWDWLYHRIRQH
VSHUFHSWLRQRI
UHDOLW\
&RQVHTXHQWO\WKHEHQHILWRIGHFRXSOLQJIHHGEDFNLVWKDWLWDOORZVRQHWRORRNDWLQWHUPHGLDWHIDFWRUVDQG
VFUXWLQL]HRQH
VUHVSRQVHIXQFWLRQVWKHLQSXWUHODWLRQVKLSV,QWKLVFDVHWKHLQWHUPHGLDWHIDFWRULVHIIHFWLYHQHVV
$IWHUQRWLFLQJLW
VGUDPDWLFGURSLQWKHYDOOH\RIOD\RIIVLWVIURQWHQGSODWHDXDQGLWVEDFNHQGOLPLWWKH
GHFLVLRQPDNHUVKRXOGFRQILUPWKDWWKHVHFKDUDFWHULVWLFVDJUHHZLWKKHUH[SHFWDWLRQVRIHIIHFWLYHQHVVEDVHGRQ
KHUSHUFHSWLRQRIUHDOLW\,IWKHUHLVGLVDJUHHPHQWEHWZHHQWKHVLPXODWLRQDQGH[SHFWDWLRQVWKHQLWLV
UHFRPPHQGHGWKDWRQHFKDQJHWKHUHVSRQVHIXQFWLRQVDQGRUKLVSHUFHSWLRQRIUHDOLW\
(IIHFWLYH6FKHGXOH
)RUWKHVLPXODWLRQUXQVKRZQLQ)LJXUHWKHSURGXFWLYLW\IHHGEDFNZDVUHFRQQHFWHG±WKHUHODWLRQVKLS
EHWZHHQ3URGXFWLYLW\DQG(IIHFWLYH+HDGFRXQW7DUJHWVKRZQLQ)LJZDVHQIRUFHG7KLVHVVHQWLDOO\DOORZVXV
WRVHHZKDWKHDGFRXQWDWHIIHFWLYHQHVVLVUHTXLUHGWRDFKLHYHWKHVDPHZRUNDVWKHWDUJHWKHDGFRXQW
RULJLQDOO\VFKHGXOHG,QRWKHUZRUGVWKH(IIHFWLYH7DUJHW+HDGFRXQWFXUYHLQ)LJUHSUHVHQWVWKHHPSOR\HH
OHYHOUHTXLUHGWRDFKLHYHWKHVDPHZRUNSODQQHGIRUWKHRULJLQDOWDUJHWKHDGFRXQWVFKHGXOH
2QHFDQVHHWKDWWKHHIIHFWLYHKHDGFRXQWQHYHUJRHVEHORZWKHRULJLQDOWDUJHW7KDWLVEHFDXVHWKH
EXUHDXFUDWLFLQHIILFLHQF\UHVSRQVHORZHUVHIILFLHQF\ZKHQKLULQJDQGWKHQHJDWLYHPRUDOHUHVSRQVHLVVWURQJHU
WKDQWKHSRVLWLYHEXUHDXFUDWLFUHVSRQVHZKHQOD\LQJRII&RQVHTXHQWO\DOOIHHGEDFNVUHVXOWLQDGHFUHDVHRI
HIIHFWLYHQHVV,QWKLVFDVHWKHTXDQWLWDWLYHFKDUDFWHULVWLFVRIWKHSODQQHGVFKHGXOHDUHLPSRVVLEOHWRDFKLHYHLI
DOORIWKHSODQQHGZRUNLVWREHDFFRPSOLVKHG
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7KHUHVXOWVDUHVXPPDUL]HGDQGJHQHUDOL]HGLQ7DEOH7KHSDUWLFXODUHOHPHQWVRIWKHPRGHOXVHGLQ
WKLVVLPXODWLRQDUHQRWWKHIRFXVRIWKLVOHDUQLQJH[HUFLVH7KH*HQHULFFROXPQVRIIHUWKHPHDWEHFDXVHWKH\
DUHPRVWOLNHO\DSSOLFDEOHWRDQ\RQH¶VSHUVRQDOVWDIILQJPRGHOUHJDUGOHVVRIZKDWWKHSDUWLFXODUIHHGEDFNIDFWRUV
DQGFRQWLQXRXVIORZVPD\EH7KHVL[TXDOLWDWLYHDQGWKUHHTXDQWLWDWLYHJHQHULFLQVLJKWVOLVWHGLQ7DEOH,DUHQRW
SUHVHQWHGDVUHYROXWLRQDU\WKRXJKW±WRWKHFRQWUDU\WKH\VKRXOGEHIDPLOLDUWRWKRVHNQRZOHGJHDEOHRIV\VWHP
G\QDPLFVRUFRPSXWHULQVWUXPHQWSURFHVVFRQWURO7KHLUSRWHQWLDOXVHIXOQHVVWRGHYHORSLQJVWDIILQJVWUDWHJLHVLV
WKHSRLQWEHLQJVWUHVVHGQRWDQ\SRWHQWLDOWKHRUHWLFDOQRYHOW\
7KUHHRYHUDUFKLQJDVVHUWLRQVIROORZIURP7DEOH
WKHSUHVHQFHRIPXOWLSOHIHHGEDFNVWLPHGHOD\VDQGFRQWLQXRXVIORZVLQWURGXFHLQVWDELOLW\LQWRD
SHUVRQQHOV\VWHPWKDWFRPSOLFDWHVWKHPDQDJHPHQWRIVWDIILQJOHYHOV0DQ\WLPHV³VRIW´YDULDEOHVVXFKDV
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